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. SCHEDULE FOR TODAY'S SEMINAR

9:30  Introductions and content
9:40  Opverall project progress
9:50 Odor threshold testing results — McGuire
10:10 10 Home study results — Whelton
10:30 Optimized MCHM analysis,
Tentatively identified compounds & implications — Eaton/Neslund
10:50 Break
11:05 Preliminary design for the larger home monitoring plan — Rosen
11:25 Health Effects Expert panel — Patterson/Whelton
11:35 Integrated summary — Rosen
11:45 Next steps — Whelton/Rosen
12:00 BREAK FOR LUNCH
1:15 -2:45 Public questions and answers
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c C
~ "THE WV TAP TEAM
\\ C * Jeffrey Rosen, program manager/statistician, MS, 39 years experience as a f
e scientist, statistician and information specialist, Corona Environmental Consulting
C

®* Andrew Whelton, Ph.D., Environmental Engineering Professor, University of South

Alabama

®* Michael McGuire, Ph.D., A.P Black Award Winner, author The Chlorine

Revolution: Water Disinfection and the Fight to Save Lives, Taste and odor expert,

C
Michael J. McGuire, Inc.

C

C ® Andy Eaton, Ph.D., Eurofins, Chemist, Technical Director and Vice President, Eurofins
/ C Eaton Analytical Laboratory y

C
C ® Charles Neslund, Eurofins, Chemist, Technical Director, Eurofins Lancaster ]
/C Laboratory Environmental
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C ®* Mel Suffet team including odor testing C
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/ ‘c  * ALS Laboratory * \Whelton’s students and other
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C

" THE WV TAP PROGRAM MISSION

C y
“\ C ®* To provide independent scientific assessment regarding the spill of C(

e C MCHM into the Elk River and its subsequent distribution throughout
C

the @ counties served by West Virginia American Water.

Qur focus is on:

N 1. Establishing the levels at which MCHM can be smelled
¢ 2. Develop a sampling plan to assess how much MCHM remains in
C
c the homes of the citizens of West Virginia C
/C 3. Evaluate possible breakdown products of crude MCHM /¢
C4. Evaluate the screening levels recommended to the people of ’
West Virginia by the State officials.
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\\
K - “OUR SCHEDULE .

\&
\ c *We started our efforts on February 11 f
e C - .

. approximately one month after the spill
*We plan to complete our work by May 15th
C
C
C C
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™ PROGRESS 4

\C’ ®* Today we will report out results of our research to date and we will also lay ((
,\ C out a timetable for additional results. Specifically:
;C ¢ ® Odor Threshold Results: Expert and Consumer Panels
®* Ten Home Testing: Resident Interviews, Tap Water Chemical and Odor
Characteristics
\ ®* Ten Home Testing: Tentatively Identified Chemicals related to possible
C break down products
C ® Initial plans for a large scale sampling program to better characterize the
C long term concentrations of MCHM and other compounds in the distribution C
/ C system % ;

C ® Plans for the expert panel that will review the established screening levels ]
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\
k C C/
\\*  OVER THE NEXT FEW WEEKS WE WILL BE POSTING
"¢ PRODUCTS REGULARLY !

C ®* Health Effects Expert Panel Preliminary results will be
reported on Tuesday April 1. Final Expert report the last
week of April

c ® Final odor threshold results by the middle of April

C

® Report on the breakdown products and the Tentatively

c; |dentified Compounds

/KC ® Final design for the full scale monitoring program
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kc “STAY TUNED ON LINE

\\'t:"www.dhsem.wv.gov/wvfc: p/testresults /Pages/default.aspx !
1¢c C
C Posted:

® Literature review for components of Crude MCHM, PPH and DiPPH

have been posted
C ®* CDC response to WVTAP questions regarding screening levels
C : : i
¢ *Supporting document for this presentation c
/C ® Odor Threshold Technical Memo on Expert panel reviews -

-
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¢ C

C
C
C

k < ANTICIPATED POSTINGS c
.

®* We expect to post during the next month !

® Integrated relational database (Access) with all sample
results and relevant quality control data

®* Over 1300 pages (12,000 data points) of raw chemical
analysis reports

® Odor threshold results for consumer panel
® Health Effect Expert Panel final report
® Statistical design for larger sampling program

® Final report integrating all the results together along with
: /.
recommendations for next steps and suggested long term f

10

research programs.
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\
k “GROUND RULES FOR THIS PRESENTATION c

\ C
f: CC ®* No questions during the presentations
C ®*Break for Lunch

® Return to auditorium for questions and answers
®Line up at the microphones for questions
C ® STRICT — 2 minutes for each question. If you go over |
§ ; will firmly, but politely, cut you off. Our answers will not )
/c exceed 3 minutes.

11

/c; ® Short questions mean we will be able to answer more
¢ questions. PLEASE BE POLITE AND BRIEF.
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Odor Response Description Aesthetic Response
Levels
Detection Chemical concentration usually [ Odor threshold
(Threshold) determined in a laboratory concentration—OTC
setting where approximately
50% of the panelists can just
detect the odor of a chemical
Recognition Concentration of a chemical Odor recognition
where a fraction of panelists concentration—ORC
(defined 1n the method) can
correctly recognize and describe
the odor characteristics of the
chemical
Objection/Complaint | Chemical concentration Odor objection

determined either in a laboratory
or field setting that causes
consumers to object to their

water supply and to call and
complain

concentration—QOOC
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[ o / .

 Method ASTM .
/ | . . - ﬂwg/g/ ’§»<‘ .

and one spiked
Crude MCHM

choose the cup
had a different
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* Panel Methodc
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DatelStudy?
Panelists | Conducted 4 16 40 100

02 2/21/14 + + + A |
03 2/21/14 + + + | |
04 2/21/14 + + |
07 2/24/14 + + + 1
08 2/24/14 + + + |
09 2/24/14 + + + |
10 2/24/14 + + + |
11 2/24/14 + + + B
12 2/24/14 + + +

Note:#0"IhdicatesthattheanelistBelectedthe@rongBample®dfitheZetdfithreeF+

indicateshatifhePanelistEelectedihe@orrectBanmple;AheindividualDTCIEheBeometrid?l
mean@fifhefwo@oncentrations@ivheretherdibathangefron?I0 loonsistent@nswersifzl
"+ Ivhichishotediy@ray-shadedzells. Ahe@ctual DT HorEhese@banelistsikiiessihan.
GeometridViean,PpbE0.15
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BestiEstimatel
Concentrations®frudeMMCHM®Presented@o®Panelists,ppb Threshold,Bpb

DateBtudy?)
Panelists | Conducted 6.4 16 40 100 Reference®dord|
syrupy®
syrupy@Bweet,[] sweet,’ syrupyd syrupyd
licorice,@ licorice,@ |licorice,Bolvent, pineapple@ | pineapple@| sweet,@ipef sweet,Fiped Licorice,Bweet,B
2/21/14 licorice sweet syrupyBweet | syrupyBweet juice juice fruit fruit woodsy

anice,B lemony,@ lemony,@ anise,Bweet, B
2/21/14 1 anise,demony |coughByrup| bile,fanise | bileBnise vanilla

paints il flowery,Bweet, B
gasolinel sweetl sweetl handBvipesd
2/21/14 exhaust chemical | chemical chemical

sweet ! |sweet Haintl]
grassyi licorice,?l faintBweet,B faintBweetf] faintBweetd sweetld sweet,dicorice,B
2/24/14 (fades) candy faintBweet licorice sweetllicorice licorice licorice licorice candy

sweet,B sweet,B sweet,B
2/24/14 sweet,dicorice licorice licorice licorice sweet,Hicorice

licorice,

sweet licorice,ine

HCorice fCorice 1corice iU

glue ld glue,B sweet,B
rubbery Bl rubbery,B [ licorice,®
2/24/14 elue Bubbery licorice licorice glue sweet, Hicorice

Notes:@ hef@RCAvasnlyGecordedFor@oncentrationsttBribove@hefTC;Rhelndividual@RCAsRhel
geometricEnean®f@he#woloncentrationsBvhereheredsi@hangedrom@ther@iescriptors@oihel
referencefdor@escriptor@vhichisthotedby@ray-shaded®ells.Descriptors@refhotBhownibelowd

individual@RChresholds. GeometricMean,BpbEF 2.2
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Degre

| would be very happ
water. .

| would be happy to a
water.
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.
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BestiEstimatel?
ConcentrationsfilfrudedVICHIVIPresentedoPanelists, Ppb Threshold,pb
DateStudy?|
Panelists | Conducted |  0.16 0.41 1.0 2.6 6.4 16 40 100 Value
02 2/21/14 7 9 9 9 9 16
03 2/21/14 3 7 8 7 6 16
04 2/21/14 6 6 6 6 6 6 6 0.10
07 2/24/14 2 3 1 1 4 3 4 160
08 2/24/14 3 3 4 7 7 | 8 4.1
09 2/24/14 3 4 2 6 5 160
10 2/24/14 5 5 4 8 8 8 4.1
11 2/24/14 2 1 2 7 7 7 4.1
12 2/24/14 5 8 8 8 0.64

Note:AhefDOvasnlyitecordedfior@oncentrationsZtidbriabove@he@DTCEhelndividual
OO thelEeometridineandfithe@wo@oncentrationsivheretherediafumpiin@helegree
likingo@BcoredfBdrizbovevhichikiotedby@ray-shadedells.

g

GeometridiViean,3pb24.0
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.

BestEstimat

Concentrations®frudeVICHM®Presented®oPanelists,pb Threshold,Bpb
DateStudy?]

Panelists | Conducted 0.16 6.4 16 100 Value
02 2/21/14 N Y 16
03 2/21/14 N Y 16
04 2/21/14 Y 0.10
07 2/24/14 N N 160
08 2/24/14 N 10
09 2/24/14 N Y Y 160
10 2/24/14 Y Y Y 16
11 2/24/14 N Y Y Y 4.1
12 2/24/14 N Y Y Y 0.64

Note:FTheDOTvasbnlyiFecordedforoncentrations@triabovedheDTCEhelindividual?
OOdiKEheZeometridineandfEhefwoToncentrationsivherefhereik@thangeo@
consistent@nswer ¥ esfioheTjuestion:MVoul d¥oudbject/complain@boutfhedoriindhg
different@up?Notedbyi@ray-shadediells.

GeometridiMean,3pbE14.0
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Factor:[
Greater?
Odor@hresholds GeometricdMean,pb | than@®TC
OdorfThreshold®oncentration{OTC lessithan.15 ---
Odor@RecognitionfoncentrationdORC 2.2 15
Odorbjection®oncentrationdO0C)BasedL!
onegree®flliking 4.0 27
Odorbjection®oncentrationdO0C)BasedL!
on@bjection/Complaint
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March 28, 2014, Charleston, WV USA

The 10 Home Study:

Results and Implications

Andrew Whelton, Ph.D.
Jeffrey Rosen
Jennifer Clancy, Ph.D.
Tim Clancy

WV TAP

WEST VIRGINIA TESTING ASSESSMENT PROJECT

Follow us at @WVTAP.

Ayhan Ergul

”Umversﬁy Of South Alabama Dept Clvﬂ Engmeermg S
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OUtl i ne Introducﬁon

- Goal and Objectives
- Approach
sults and Implications

e
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The 10 Homes in WVAM'’s Water Distribution System
had Complex Plumbing Systems

Long residence times

High SA/V ratios
Kitchen

Bathroom

1

Cold and hot water
Mixed pipe materials

Service
Connection

Laundry

Water

0
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Project Goal and Objectives

To conduct a focused residential drinking water
sampling field study used to support the design

of a larger more comprehensive program for the
nine counties affected

Interview residents at 10 homes
and characterize plumbing systems

- Characterize tap water chemical
and odor quality




Objective #1:
Household Interviews

J February 11 to 18, 2014

d Visited 10 homes, 8 of 9
counties

 Questions....
= Demographics
= Building plumbing pipe
material and age

Experiences before and after
the Do Not Use Order

Tap water aesthetics, health
symptoms

WV TAP

VORI R ey

Waest Virginia Drinking Water Survey Cusstonnaire

1. MWame ol personis) interviewsd:
2. Address:

3. Phone: email:
4,

Hursber of people Bdog in the household (sges, sex)

5. When did vou find out about the deinking water belng contaminated?

&, Wibere did you hear sbout the incident first?
. T b, Mewspaper . Badio o, Word of mouth
€. Dther;
7. Do household members regularly deirk tap water? oo, do residents drink bottled water or use
Pewerves weaber troatment devices (describe]?

sthetic

. b did o Biest notice the weater odor and describe the types? Has the odorls) changed?

#  BRate the strength of the water ador from 1-5
{1 no ador, 2 shight, 3 moderate, 4 strong, 5 unbearable)

Dy 1 2 3 # 5
Dl 1 2 3 A 5
DAY 1 2 3 4 5
LAY i 2 3 A 5

9, Didd you niotice any coloration e your water? Has the color changed?

Rate the intensity of the color from 1.5 {1 dlear, 2 shight, 3 moderate, 4 dark, 5 wery

dark)
Dy i Z 3 # 5
Dy 1 2 3 A 5
Dy 1 2 3 & 5
DAy 1 2 3 # 5

W opon notived sy changes in taste, when did first oocur?  Has the taste changed?
Freedom_0005998_0043



No.

- Symptom Househalds Ratings
Households Rash 4 3/4,2,5
Reported Dizziness 4 3,3,3,5
Chemical Burning 4 3,3,3,4
Exposure Nausea 3 2,3,3
Symptoms  Numbness 2 2,3
Memory loss 2 4,4
Vomiting 1 2
As of Feb 18, Other: Headache 3 No rating
4 Households other: Flu like symptoms 1 No rating
Had So‘ught Other: Agitated 1 No rating
Axi(:;c:cle Other: Skin itch 1 No rating
Other: Eyes red 1 No rating
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Many Residents Still Did Not Cook with, Drink, or

Shower in the Tap Water
100
o 75
S
c
§ >0 O Before
& 25 17-Jan
0 [018-Feb
Laundry Shower Brush Cook Drink  Animals
Teeth
Water Use Activity

Whelton Jan 17 Unfunded USA Data Included




Resident Comments

1: Cabell County was not in first official notification

3: Did taste some water at a restaurant on Jan 9 at 4:30 pm before ‘Do Not Use’
Order, thought it tasted off. Felt disoriented and left town for the weekend after the
event occurred and shut off the water to the house.

4: Smelled sweet odor in water 3 weeks prior to Jan 9; was licorice odor, now is
lighter and sweet. After showering skin felt soft and silky like lotion that was not

completely washed off.

5: Did not shower or wash clothes for 2 weeks after spill, clothes smelled of licorice.
6: Resident said that water is not piped from WVAW but there is a tank that is filled
periodically from a truck. Thought they were spared as it took 5 days before smell
occurred in their water.

7: Told no information available about water safety for pets.
8: Felt faint after showering after flushing, lungs felt tight, wife had chemical burns

after shower. They are at end of the system and had no odor until January 13,
thought they had avoided the contamination.

Freedom_0005998_0046



Objective #2: Examine Tap Water Quality

Onsite testing: Water pH, free chlorine, total chlorine, turbidity, odor

Commercial lab testing: TOC, PPH, 4-MCHM

Each Laboratory Had Different MDLs and MRLs for Each Compound

ALS Eurofins
Compound Environmental Labs Labs

MDL MRL
TOC, ppm 0.07 0.50 0.04 0.30
PPH, ppb 3.7 5.1 0.5 1.0
4-MCHM, ppb 2.7 5.0 0.5 1.0
TOC =Total organiccarbon Individual measurements sometimes
PPH = Propylene glycol phenyl ether did have different MDL/MRLs and

4-MCHM = 4-Methylcyclohexanemethanol were significant.




Water Sampling was Not Tr

e
J{%ég;\ ;

.

.

.

.

3 x 30 Water Samples
Per Home
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Laboratory Analytical Analyses:
TOC, 4-MCHM, and PP

Total Organic Carbon Analyzer
(TOC)

Total mass of carbon in the water
is quantified

Gas Chromatography— Mass
Spectroscopy (GC-MS)

Chemicals are separated from
one another and detected

Freedom_0005998_0049



As Expected, Water Quality Differences Were

Detected Inside and Across the 10 Homes

Parameter

Temp., °C 6.9t021.9 | 31.6to 58.1
pH 7.41t0 8.3 7.0to 7.5
Free Cl,, mg/L | 2.0to 2.9 0.1to2.1

Water Quality Resulls

Water acdditive which
prorotes strong testh

Haloacetic Ag
HAAa) (pphi 4

Mitrate (ppm

Free CIZ 0.20-3.9 mg/L e,

of ratural
pH7.1-7.4
Toal Grganio

Carbon (% Removal 1. 102 , Hturally decaying vegetation
Range}

Hing water

vhing water

Turbldity (NTU} Soil runoff

Freedom_0005998_0050



ifferent Odors were Detected and
t All Tap Water Samples Had Odor

No. No. Water
Households Samples
Present Present

Chlorine 26 of 40
Sweet 15 of 40
Licorice 6 of 40
Musty 2 of 40

Licorice odor intensity less than January 17-22
1+ odor, 14 of 40 samples

.

Freedom_0005998_ 0051



TOC Results Across All Homes Were Not Unusual

3 High
Variability [ | ALS

-
Q. 2 1 Eurofins
S
ol
&)

0

1 2 3 4 5 6 7 8 9 10
Home




No PPH was Found
4-MCHM was Detected
Laboratory MDLs Matter

Not detected by
ALS Environmental Laboratory
MDL 2.7 ppb

Was detected by
Eurofins Laboratory
MDL 0.5 ppb

Freedom_0005998_0053



All Home Tap Waters Contained 4MCHM CH;OH
No Levels Exceeded 6.1 ppb HoC™ " SCH,
90% of the Samples < 2.2 ppb Hzcl; /éHZ

Conc., ppb
) N H (@) (0.0




No Trends were Found between 4-MCHM,
In-Home Location, or Water Temperature

2.5

Home 1 2> Home 3
2.0 2.0
g 3
al5b alsb
€ 1.0 € 1.0
S S
0.5 0.5
0.0 0.0 -

K-Cold K-Hot B-Cold B-Hot K-Cold K-Hot B-Cold B-Hot
Location — Temp. Location —Temp.
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No Obvious Odor Trend Was Found
When 4-MCHM was Present

No. Water Concentration, ppb

Samples
Detected | | oy Avg + Stdv
and Temp.

Licorice 6 1.1 | 2.4 1.5+0.3
No licorice 25 05| 1.3 1.5+1.2
Sweet 15 0.5 | 6.1 1.8+1.6
No sweet 33 05 | 55 1.3+0.7
Musty 2 0.8 | 1.2 1.1+0.1
No musty 38 0.5 | 6.1 1.5+1.2




Conclusions

1100% no tap water cooking or
drinking

140% no tap water showers

Continuing

L MDLs were very important l:>

J All home tap waters contained
4-MCHM less than 10 ppb

— Max 6.1 ppb; 90% < 2.2 ppb Problem

I No relationship found between remains
4-MCHM level and in-home
location or water temperature More work is

D 0dors types were not attributed
to certain 4-MCHM levels

Freedom_0005998



Perceptions About Tap Water Odor

1 no odor, 2 slight, 3 moderate, 4 strong, 5 unbearable

No. Odor

Households Rating
Odor never detected 1 -
6-Jan
9-Jan (Do Not Use Order Issued)
10-Jan
11-Jan
12-Jan
13-Jan
14-Jan

Date

N N = N S NS o=




& eurofins —

EUROFINS

Charleston, WV
larch 28, 2014

ww.eurofins.com
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& eurofins

 Andy Eaton, PhD, BCES - Technical Director/Vice President
Eurofins Eaton Analytical Inc.

* Analytical Program Management
* Total Organic Carbon Analysis

* Quality Assurance

* Data Interpretation

e Chuck Neslund — Technical Director
Eurofins Lancaster Laboratories Environmental

* Methods Development
* 4-MCHM +PPH Analysis

* Tentatively identified Compounds Assessment and Interpretation

2
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Eurofins Environment Testing US -2%;‘: eurofins

Frontier Global

Services FGS

South Bend
Seattle /

Air Toxics

; @
enver 2014

.
.

3
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The Eurofins Team For This Project -E«z@f»" eurofins

Eurofins Lancaster

Largest full-service Testing lab in
us

Started in 1961
330,000 sq ft

900 staff chemists and support
personnel

Serves petrochemical companies,
industrial companies, consultants
and federal and state programs

WV Certified for DW and WW/HW

Eurofins Eaton

» Largest Water Testing
lab in US

» Started in 1969
» 39,000 sq ft

» 130 staff chemists and
support personnel

» Serves municipalities,
consultants and
beverage companies

» WV Certified for DW

4
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1OW

1all is a Part per

& eurofins

N

Special Economic Zone (SEZ)
Economic and Technical Development Zong
Key economic hub

44 200 /O 00 Kiiometens
L i i3 T
i3 0 400 B0 Mies
Kazakstan
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¥
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.
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Mongolia

,ﬁuangzﬁw g;mgw
‘ Zhuhﬁfs\%ﬂung Kong (U.K)
' Macau (Port)
Burma , T {: Kfﬁxamﬁmg
5 V:etnam v
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%z Laos ! Hainan
. £
. Thailand

Tl

Boundary representation
nok necessaly suthorita

| gtatin o

G
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China
S

chi e

. Philippines
w3

The population
of Chinais 1.3
Billion people

So 1 part per
billion is like
trying to find 1
specific person
in all of China.

5
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Detection Limits Keep Getting Better & eurofins

» The fastest-growing area of techno-

L

science in water is analytical technology

History of Detection Limits Moore’s Law:

Rl No. of transistors on
LEOS Ga A microchip doubles
1E08 Every 2 years
LE2O
1E12 +—o A new law
LE1s L Detection limits for trace
ese an ' One molecule organics drops 2-fold
e | perliter in 20907 every 2.5 years.
1620 " MCHM detection law
1622 " Detection limit drops

1960 1880 2000 2020 2040 2080 2080 2100 500-f0!d every month

Adapted from Trussell, Clarke Prize Lecture 2013 ¢
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& eurofins

&

Adapted EPA Methods 3510,
or the extraction, and 8270D
or the analysis. Method
270D uses GC/MS.

Method 3510 uses methylene
chloride to extract (remove)
organic compounds from a
water sample.

7
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Optimizing the 4-MCHM/PPH o ,,
Analytical Method ¥ eurofins

Worked to optimize the chromatography and the injection technique
so that we could attain good sensitivity and good signal to noise ratio

| MCHM at 1p b in )Standard

e 2

Limit of Quantitation
(aka MRL) for
4-MCHM =1 ppb

Minimum Detection
Level (MDL) for
4-MCHM = 0.5 ppb

.- . - - .
- e : oo
g e s

Statistically Derived
Detection Level for
4-MCHM = <0.2 ppb

2
zm{
em»i
b
o
m&%
0
Ly
ﬁ.ké
-
a 0:
ale
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Ensuring Accurate 4-MCHM

Measurements at the ppb Level

& eurofins

Types of Quality Control used for each batch

Laboratory Control Standard (LCS) at 25 ppb (same range as
expected samples)

Matrix spike at a similar level
Minimum reporting level (MRL) check spike at 2 ppb

Quality control for each sample

Surrogate compound added to each sample with retention time
near 4-MICHM

Calculated an MDL (which is a statistical calculation)

But then elevated that to represent a concentration where we
knew we could demonstrate and ensure a positive response

9
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Tentatively Identified Compounds &% eurofins

What is a “tentatively identified compound”?

What are the steps you need to go through to identify and
quantify?
Retention time
Spectral library search
Manual review of the chromatogram to be sure all were identified

Manual review of the spectra — instrument library gives multiple
possibilities

That only tells you what it MIGHT be

Take likely compound from library search and try to buy a standard

11
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Extra Peaks Were Showing Up in ALMOST s, .
T
All the House Samples <> eurofins

L

Overlay of Chromatograms from 4 different hous
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Wanted to Confirm Possible Sources

%ﬁ@ »
of Tentatively Identified Compounds ™ eurofins

So we obtained multiple samples of:

Elk River above spill

reason: no impact of MCHM
WV American Influent

reason: possible impact of MCHM still in river
WV American Effluent

reason: PLUS possible impact of chlorine
House tap in Charleston

reason: 4-MCHM and other peaks still present?

13
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Part of the Story

o8, .
.. +% eurofins
~Surrogates Cause Artifacts e

House sample with and without surrogate standards added

14
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Results of Analysis of Extra Samples & eurofins

Results:

4-MCHM in WV American Effluent and House sample at
sub ppb levels and the major Tentatively Identified
Compounds also in both samples.

The WV American influent and the Elk River above spill
samples did not show the Tentatively Identified
Compounds or any 4-MCHM.

The Tentatively Identified Compounds seemed to be related
to chlorinated water.

15
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We Did Additional Experiments &% eurofins

Took extra WV American (WVAW) Effluent sample.

Dechlorinated with sodium sulfite
Processed with our optimized method

Results

WVAW dechlorinated effluent STILL had 0.6 ppb MCHM.
Tentatively Identified Compound Peaks were gone.

16
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Interpretation of Data — Tentatively

%ﬁ@ -
Identified Compounds Are Artifacts ™ eurofins

House sample
without
dechlorination

Remaining peaks are
| still there.

House sample
dechlorinated with sulfite

No more extra peaks
Only peaks are internal

standards and surrogates
added by us

17
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Conclusions & eurofins

» We found no extraneous compounds that we
could not explain as analytical artifacts.

» 4-MCHM appears to be the only compound of
interest that we are currently detecting in the
house samples.

» As a result of this detective work we
discovered the likelihood that low levels of
4-MCHM were still coming out of WWAW

treatment plant.

18
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C

| [ DESIGNING THE LARGE SCALE
SAMPLING PLAN

JHREY S. ROSEN
WV TAP FROJECT MANAGER
. CORONA ENVIRONMENTAL CONSULTING C




N
' C

-

N A PRECT WORLD WE WOULD SAMPLE ALL HOMES

\ C e West Virginia American estimates that there are 86,866
1c C
C

residential customers affected by the MCHM spill. Sampling every
home would cost about $635,000,000 to do the same sampling
we did in the 10 homes presented if we continue pushing the
detection Iimit down to level that are being observed

* It would take about 100 teans of 3 trained people each 86
weeks to complete the sampling.

* WWe can make estimates of the extent of the contamination doing

many fewer samples
2

CEC
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e Vs
\KC SAMPLING FRAME (

1< ¢ *\We have:

(W * 9 Counties
*21 Pressure zones
CC * Asmany as 6 different locations within the home
c that we might want to sample C




KC < RECAP OF PILOT SAMPLING STUDY

\C OVERVIEW SOME KEY FINDINGS f

le € * Why? To collected data needed fc e One lab Detected lower levels than
C design a full-scale sampling effort

the other — specifying the levels

* What? required by the labs is critical
. * 10 houses * PPH was not present at an
¢ * Four locations per house appreciable level in any of the
c * Three replicates samples per samples
C location * MCHM, when present, was at C
/ C * Two commercial laboratories concentrations below the screening ya
'+ Three analytes level of 10 ppb 4 ;
£
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N\

* 4 Locations sampled ( ‘
* 1 = cold kitchen,
e 2 = hot kitchen,
* 3 = cold tub,
*4 = hot tub

* All concentrations of MCHM are low

* There is variability (spread in the results and differences between
locations) within each home but no clear pattems

* Some statistical differences between hot and cold water in kitchens
versus bathroons and in hot versus cold taps, but no clear pattem

0005998 0081



| “PILOT STUDY MCHM CONCENTRATIONS ‘
[ \C * Below detection data exdluded (10 (

2 o C 3 o T out of 120 samples)

;@% | * Three samples per location for each

: of 10 houses
~ % * In general, differences between

=
C houses are much greater than
C

differences between locations within
a given house C

C House number




KC ‘ DIFFERENCES BETVWHEN LOCATION WITHIN HOMES

\\ ¢ *There are real statistically significant differences but no pattems \f
1c C |
C

* House Is a bigger factor than sample location within the house
* Differences at most locations are very small

* We observed real variability in the homes

* Get the highest values in each home — Cold Water Bathtub for
many homes

*Best to take samples at multiple locations inthe home togetan ¢
overall average concentration ’

m_0005998_0083



e ) J/
\KC STATISTICS IS ALL ABOUT THE QUESTIONS BEING

1c C
¢ * We have many questions
* The two that we will focus on for designing the larger sampling
plan are:
¢ 1. How confident can | be that the water in my home is less than the
C screening level?
Cc; 2. What percentage of the homes are below any concentration ¢
/KC level that we can pick (including a safety factor)? 4 c

om_0005998_0084



k e FOR QUESTION NUMBER ONE - IS THE CONCENTRATION C/
\%C? IN MY HOUSE LESS THAN THE SCREENING LEVH?
"\ C e How many samples should be taken in each home? f

* The more sample taken, the more accurately you know the average
MCHM concentration in a house, , as you take more and more samples,
the additional certainty you get with each sample decreases (diminishing
retums)

* We will use power analysis to determine the number of samples necessary
to have 95% confidence that the concentration of MCHM in a house is
lower than the screening level

e * Power analysis is an effective way to relate the sample size, the variability
/ C and the differences which are meaningful to the ability to detect real
c differences when they exist

9
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N /
Kc LETSSETUP ANDRUN THEPOWERANALYSSS
CC * We need to specify 4 things
C 1.The difference that we are trying to detect
2.The range of variability we expect to see
3. The confidence level that we desire (95%)
i 4. The power of the test to detect real differences when

c they exist (80%) C
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1c C

k \c WHAT IS OUR LEVH. OF CONCHERN? 2

\%C
.
N\ C

* 10 ppb (will be re-evaluated next week — by the Health Effects
Expert Panel)

* We want to be able to say that an averageobserved in the home
s less than 10 ppb with a 95% level of confidence.

* The highest mean that we observed in the 10 home sampling was
4.4 ppb.

* The highest concentration we observed was 6.1ppb

* The smallest difference that we will want to be able to detect is
about 4 ppb
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C

\\KC WHAT IS THE VARIABILITY THAT WE ARE SHEING IN !

¢ THEHOMES

1c C
C

* Highest standard deviation observed was 1.4 ppb.
* Next highest was 0.5 ppb.
*|Lowest value 0.13 ppb
. *Variability ranged from 0.13— 1.4. .
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Detectable Differences in MCHM Concentration PPB
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WV TAP

WEST VIRGINIA TESTING ABSESSRENT PROSECT
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kc “ TENTATIVE SUGGESTION SAMPLING PER HOME -
\C * Minimum of 2 samples per home one each Kitchen !
e ¢ Cold and Tub Cold

*Benefit 1 - An estimate of the house concentration

overall

¢ *Benefit 2 - Continue to understand the variability
c within homes G




N HOW MANY HOMES IN EACH PRESSURE ZONE 2
* Variability (spread in MCHM concentrations) among homes in the study was

Jc ¢ aksolow
C * The overall average concentration of MCHM in the homes was 1.48 ppb
* The standard error of the means was 0 .339 ppb
* Estimating means and confidence intervals for each pressure zone can be
C done with low number of samples (20- 30 homes per pressure zone)
C * |[f the question is what percent of the homes are below 10 ppb with a
Cc; confidence interval for the entire affected area, then the sampling plan G

described works well e
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\ . THE SECOND QUESTION (
C

*\What percentage of the homes are below
the screening levels (including a safety
factor)?




g

< CONFIDENCE INTERVALS AROUND PERCENTAGES

95% Confidence Interval Width(+/-) of positive Resultg

umber of
35.00% - ——— R Samples

30.00%

25.00%

20.00%

15.00%

Value of Confidence Inteval

10.00%

5.00% b o

0.00%
0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0%

Observed Percent Positive
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s
\KC LIMITED CONFIDENCE IN FERCENTAGEFOREACH
"\ PRESSUREZONE [

1c C
C
* With only 30 homes per pressure zone our results might be for
example

* Within pressure zone 3, 10% = 15% of the homes are above
C a concentration of 2 ppb
T ¢ *However, with 600 homes sampled our results could be that 10% c

/ C + 2% of the homes in the entire affected area are above any s

' particular level 5 /
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C
C
C
C

k\\

\,

1c C

° ANOTHER CONSIDERATION

C

* QOur analysis thus far only accounts for single family or small number of {
residences per building. It does not consider multi-resident building like
apartment buildings.

* Including nmulti resident buildings would require a different sampling
plan for which we have not collected data yet.

* \We are aurrently only planning to sample for MCHM. If we decide to
sample for other chemicals the costs will increase, and the complexity of
the logistics will increase

* Final plan will be influenced by the results of the Health Effects Expert
Panel Review ’
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k ‘SUMMARY OF A FRELIMINARY SAMPLING FLAN ‘

C /
\ ¢ *Sample 20 -30 homes per pressure zone ((
4¢ C

C * Take at least 2 samples per home

* Test for only MCHM concentration

*Provide estimate the home concentrations per Pressure
Zone

*Provide good estimate the percent of homes below any C
value (down to the method reporting limit) over the entire

~ affected area. » |/

 CEC WV TAP
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. , C

| [© THANK YOU FOR YOLR
ATTENTION

WE WILL ANSWER QUESTIONS AFTER LUNCH BREAK.




Health Effects Expert Panel
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Why Convene a Health Effects
Expert Panel?

 To provideindependent expert review of
screening levels.

* Essential part of science

— Evaluate by experts who are equivalent (that is
“peers”) of those who did the work.

— Review to ensure that results are scientifically sound.

 Complex issues require participation by diverse
types of scientists.
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Expert Panel Organized by TERA
http://www.tera.org

. g
|
!

* Internationally recognized, independent, non-profit
corporation

* Mission

— Support the protection of public health by developing,
reviewing, and communicating risk assessment values
and analyses, improving risk methods through

research, and educating risk assessors and managers
and the public on risk assessment issues.
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TERA’s Independent Peer Review
Process — Key Principles

Scientific Robustness

— Diversity of expertise

— Comprehensive coverage of issues by panels
Selection of appropriate expertise

— Training and experience in key scientific disciplines

— Diversity of backgrounds and perspectives

— Multiple experts to thoroughly discuss key issues
Transparency

— Share information

— Comprehensive report on process, discussions, conclusions
Independence

— Screen candidates for conflict of interest

— Monitor discussions to recognize biases

Meek, M.E., J. Patterson, J. Strawson, and R. Liteplo. 2007. Engaging Expert
Peers in the Development of Risk Assessments. Risk Anal. 27(6):1609-1621.
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TERA'’s Peer Review Process

-

\

Identify scientific
issues and
questions

\

J

-

Release FINAL
REPORT

\

Identify potential
expert panel
candidates, screen

-

_ for COls )
4 )
Draft meeting
report, press
conference
. Y,

\

Develop charge
questions

-

\-

\

Conduct meeting

)
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Expert Panel Selection

* Types of scientific expertise
— Toxicology
— Derivation of screening levels
— Human health risk assessment
— Water contaminants and systems
* Diversity of perspectives and experiences
— University
— State government
— Research
— Non-profit
* Screened for Conflict of Interest

— Relationships with interested parties that may cause an expert
to lack of objectivity
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WV TAP Expert Panel

(affiliations listed for identification purposes only)

Dr. Michael Dourson, Toxicology Excellence for
Risk Assessment, Cincinnati, Ohio

Dr.Shai Ezra, Mekorot, Israel National Water
Company Ltd, Tel Aviv, Israel

Dr. Paul Rumsby, National Centre for
Environmental Toxicology atWRc plc, United
Kingdom

Dr. Stephen Roberts, University of Florida,
Gainesville, Florida USA

Dr. James Jacobus, Minnesota Department of
Health, Saint Paul, Minnesota USA
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Questions to Be Addressed by TAP
Expert Panel

Review and discuss the available toxicology dataand the

scientific support for the West Virginia 4MCHM Screening
Level established at 10 parts per billion (ppb).

Initial starting value of 1 part per million (1,000 ppb) 4-
MCHM established by the CDC and then consider if the
additional safety factor applied by the State of West
Virginia was protective of public health, based on available
data.

Identify data gaps and make recommendationsfor
additional studies or analyses that could strengthen the
screening level and reduce uncertainty.
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Review Materials

* Professor Dr. Craig Adams, University of Utah
- Available at TAP Website
http://www.dhsem.wv.gov/wvtap/Pages/defa
ult.aspx)

* |nitial Literature Review

— Studies and data that were available

* CDCresponse to WV TAP March 2014

— Clarification on the MCHM and PPH screening
levels
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THE Charge Questions

Given data now available, what would be appropriate
screening levels for MCHM and PPH in drinking water?

What additional data, analyses, or studies might reduce
uncertainty and provide greater confidence?

How should the presence of multiple chemicals in the
release to the Elk River be considered?

Are the screening values protective for all potential routes
of exposures (i.e., ingestion, dermal and inhalation)?

Please identify any additional scientific issues or questions
that the panel should discuss.
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Summary

THE WV TAP TEAM
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Our Goals
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Next Steps

Today
» Break
»Public Q&A

» Rules for the questions and answers

A\

Line up at the microphones for questions

» STRICT — 2 minutes for each question. If you go over | will firmly, but
politely, cut you off. Our answers will not exceed 3 minutes.

» Short questions mean we will be able to answer more questions.
» PLEASE BE POLITE AND BRIEF




Next steps in the next few weeks

Coming days
> Data will be posted, check the website and twitter!
> Health effects press conference/meeting April 1 1000am

Coming weeks
° Finalization of health effects expert panel report

o Finalization of report for 10 home study
o Finalization of report for Consumer odor panel
° Finalization of design for larger home study

WV TAP anticipated ending in May 15
° Final report summarizing all the results

° Includes recommendations to State for short- and long-term activities




Thank you'!

THE WV TAP PROGRAM
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